This study describes a method for the backtranslation of an aminoacidic sequence, an extremely useful tool for various experimental approaches. It involves two computer programs CLUSTER and BACKTR written in Fortran 77 running on a VAX/VMS computer. CLUSTER generates a reliable codon usage table through a cluster analysis, based on a chi2-like distance between the sequences. BACKTR produces backtranslated sequences according to different options when use is made of the codon usage table obtained in addition to selecting the least ambiguous potential oligonucleotide probes within an aminoacidic sequence. The method was tested by applying it to 158 yeast genes.
INTRODUCTION
The inference of a nucleotide sequence from an aminoacid sequence is an intriguing problem from both theoretical and practical points of view, since it allows for the construction of probes for use in screening of cDNA and genomic libraries in order to isolate the corresponding gene or messenger RNA sequence. In addition, prediction of nucleotide sequences may prove useful in molecular evolution studies.
Owing to the degeneracy of the genetic code the problem of generating a reliable nucleotide sequence from an aminoacid sequence is rather complex, with approaches followed so far yielding less than satisfactory results (1,2). This paper presents a method which generates the most likely nucleotide sequences from an aminoacid sequence, taking into account the different codon strategies adopted by the various genomes. It is in fact known that DNA coding sequences do not use the "synonymous" codons with equal frequencies, since each genome adopts its own particular strategy in codons usage (3) .
The novelty of our method centres on use made of a cluster analysis based optimal probe in the poiipeptide sequence as that containing the fewest ambiguous aminoacids. Moreover it may produce for this region any number of randomly weighed probe sequences, among which further selection may be carried out on the basis of such criteria as dinucleotide frequencies and G-T base pairing in order to obtain a more unified optimal probe (13).
The codon-usage table generated by our method could also be used for optimal expression of heterologous genes in DNA-recombinant biotechnological applications using hosts such as E.coli and yeast, whose codon bias is closely linked to gene expression (14,15).
